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Fig. 1 .  Object model ot the Dynamic Planner. 

system. Thus, the STA of an SO computed by the 
Schedule object will not be earlier than the ETA of 
the SO. 

In order to optimize the schedule that it com- 
putes, the DP will allocate SOs to the allowable 
runways using its Flow/Runway Allocation object. 
For each SO, the Flow/Runway Allocation object wi l l  

assign the SO to each ailowabie runway and com- 
pute a set of STAs for a l l  SOs as a result of that 
runway assignment. The runway assignment that 
minimizes the overall delay of a l l  SOs is selected. 

The scheduling and runway allocation processes 
are repeated periodically by the DP to ensure that the 

G l o b a l  Civi l  A v i a t i o n  I A F F O R D A B I L I T Y  



26 I 

STAs take into account the most recent traffic situa- 
tion. This periodic update approximately corresponds 
to the rate at which aircraft-track updates are 
received. In addition, manual inputs by the TMCs, 
such as scheduling constraints, sequence constraints, 
and changes in the airport configuration, wil l trigger 
the DP to compute a new set of STAs and runway 
assignments to accommodate these changes. 

The DP, as part of the TMA, has been in daily 
operational use throughout 1997 at the Traffic 
Management Unit at the Fort Worth Air Route Traffic 
Control Center. Feedback from TMCs, air traffic 

controllers, and researchers has defined new require- 
ments that were unknown during the initial analysis 
and design phase. Because of the object-oriented 
design approach, however, these changes were 
quickly incorporated into the DP without disrupting 
its daily use. 
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The growth of commercial air travel and the 
"hub-and-spoke" operations used by many air 
carriers have put a severe strain on the Nation's air 
tratfic capacity. This strain i s  safely, but many times 
inefficiently, absorbed by routine airborne and 
ground delays of aircraft. These delays cost the 
traveling public several billion dollars per year. The 
CenterflRACON (Terminal Radar Approach Control) 
Automation System (CTAS) is  a joint NASNFederal 
Aviation Administration (FAA) program that has 2: it: 
goal the development of decision-support automation 
tools to efficiently reduce delays while maintaining a 
safe and reasonable level of controller workload. 

oped under the CTAS program, is  a time-based 
strategic planning and tactical advisory tool for traffic 
management coordinators and en route air traffic 
controllers. The TMA assists these air traffic control 
(ATC) specialists in efficiently and safely optimizing 
the capacity of a demand-impacted airport. The TMA 
software consists of highly accurate trajectory 
prediction, safety and ATC constraint-based schedul- 
ing with fuel-efficient delay distribution, traffic flow 
visualization, and controller advisories. 

limited operational assessment in the summer of 
1996 at the Fort Worth Air Route Traffic Control 
Center (ARTCC) and the Dallas/Fort Worth (DFW) 
Terminal Radar Control Facility, two of the busiest 
ATC facilities in the world. The benefits demonstrated 

The Traffic Management Advisor (TMA), devel- 
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during the assessment indicated that routinely the 
TMA saves 2 minutes of delay for every aircraft and, 
because of its efficient delay distribution scheduling, 
the routine landing capacity of the DFW TRACON 
was increased by 5%. 

Following the success shown by the initial 
assessments, the FAA requested that NASA maintain 
the TMA on a daily use status throughout 1997. The 
figure shows the TMA as installed in the Traffic 
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objective of this research was to expose the TMA to 
the broad spectrum of ATC personnel, as well as to 
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Fig. 1 .  Traffic Management Advisor installation at 
Fort Worth A RTCC. 
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